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Study on Impacts of Modal and Dimensional Parameters

on Interior Sound Pressure of Enclosed Cavities

~ : 1 ~ 2

DONG Hong-liang »,  GAQO Shu-na
1. Vehicle Engineering Institute, Chongqing University of Technology , Chongging 400054 , China ;
2. School of Engineering and Technology s Southwest University , Chongqing 400715, China

Abstract; In order to understand the critical influencing parameters and their impact rules on car interior
low-frequency sound pressure, and to control car interior low-frequency noise rapidly and effectively, the
relationship between modal and dimensional parameters and interior sound pressure was analyzed based on
the equation of interior sound pressure of enclosed cavities. Firstly, the object whose interior sound pres-
sure could be directly calculated by equations and the equations for calculating the interior sound pressure
were acquired. Next, through analyzing the input variables in these equations, the major modal and di-
mensional parameters that impact the interior sound pressure were spotted. By changing one parameter
only and keeping the others in their original values, the impact of each parameter on interior sound pres-
sure was computed and analyzed. Then the critical impact parameters and their impact rules on interior
sound pressure were achieved, which were consequently verified by experiments. Finally, when the impac-
ting parameters and their impact rules were applied in the control of a notchback’s interior low-frequency
noise, the interior sound pressure was lowered below the target quickly and successfully. The above re-
sults indicated that node line number of structure modes and structure thickness are the critical impacting
parameters of interior sound pressure and that adding 1 node line, which is adding 1 + shaped rib or stiff-
ener on the structure, or increasing structure thickness can decrease interior sound pressure. Guided by
these conclusions, a test was made in which strengthening ribs were added on the weak area of a car body,
and the peak sound pressure that was originally above the target was soon lowered by about 10dB, which is
below the target.

Key words: vehicle engineering; interior sound pressure of enclosed cavities; modal parameter; dimension-

al parameter; node line number; structure thickness
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